Abstract. Objectives. To investigate the relationship between SES, LH, and disease outcome in patients with recent-onset inflammatory polyarthritis (IP), the broader group of conditions of which RA is the major constituent .Methods. SES was measured using the Index of Multiple Deprivation 2007 for 553 patients. These patients were also measured by the Rheumatology Attitudes Index for their LH. SES and LH were investigated as predictors of disease outcome (functional disability [Health Assessment Questionnaire (HAQ)] and disease activity [Disease Activity Score in 28 joints]) in a regression analysis, adjusted for age, sex, and symptom duration. The role of LH in the relationship between SES and disease outcome was then investigated. Results. Compared to patients of the highest SES, those of the lowest SES had a worse outcome (median difference in HAQ score 0.42; 95% confidence interval [95% CI] 0.08, 0.75). Compared to patients with normal LH, patients with low LH had a better outcome and patients with high LH had a worse outcome (median difference in HAQ score 1.12; 95% CI 0.82, 1.41). There was a likelihood that LH mediated the association between SES and disease outcome (P 0.04)?. Conclusion. LH is associated with cross-sectional disease outcome in patients with IP, and appears to mediate the relationship between SES and disease outcome. As LH is potentially modifiable, these findings have potential clinical implications.
Introduction
It is generally acknowledged that holding a low socioeconomic status (SES) may result in negative impact on both physical health and psychological health [1] . As shown through researches that unlike the group with high SES, the one with low SES is prone to inflammatory polyarthritis (RA) with even worse prognosis [2] . RA patients with low SES and poor state of health might be associated with stress in life and learned helplessness (LH) or other social psychological factors [3] . Speaking of LH theory, the incurable nature of chronic RA may put the RA patients into a jeopardy of emotionally dysfunction [4] which is liable to aggravate the negative impact on patient's mental (i.e. depression) and behavioral (non-self-help behavior like failing to observe therapeutic method) status, and further exert downside effect on patient's prognosis, forming a vicious circle at length. Among those RA patients, high LH is correlated with lower educational status, low self-esteem, high anxiety, depression, sever daily activity disorder [5] . Besides, high LH is also associated with symptoms like serious pain, fatigue and stiffness [6] . At present, the relation between RA patient's social status and psychological factors and its influence on disease prognosis remain unknown. A prospective study on 1,348 RA patients in Washington indicates that people with low SES (determined through formal education) and those with high LH all bear on high mortality rate [7] , albeit only LH in one same statistical model is taken as a key independent predictive index of mortality rate. It is suggested from the study that the relation between SES and mortality rate is "mediated" via LH. It is also indicated from another study that quantitative relations do exist among prognostic SES, LH and RA patients [8] . Through both studies above-mentioned, different roles of psychosocial factor known as the alleviation effect and mediation effect are uncovered [9] . Therefore, further explorations on interactions of these factors are required. Patients involved in aforesaid studies are RA patients with definite diagnosis made, however, social and psychological factors are still bestowed with crucial clinical significances to the patients' prognosis with recent-onset symptom. The study aims at explorations on the pertinency between RA patients' prognosis with recent-onset symptom and SES and LH.
Object of Study and Method

Object of Study
553 patients with recent onset of IP and swelling of two joints which has been treated at our department of orthopedics for over four consecutive weeks from year 2004 to 2007 are put into the study.
Data Collection
Well-trained research fellows are appointed to collect datum of cases, including demographic information, medical history, joint examination, health questionnaire survey, smoking status and patient's current and past IP treatment histories. Blood is sampled to test anti-citrullinated protein antibodies (ACPA) with Axis-Shield gel kit, >5 unit/ml standing for positive and C-reactive protein (CRP) with endpoint immune turbidimetric agglutination method (mg/liter). CRP concentration-based method is applied to calculate the joint (DAS28) disease activity score. 
SES Score
RAI Assessment for LH Diagnosis
The 5 mensurations designed for patients to perceive the states of illnesses are recognized as the most convenient and acceptable method for LH assessment. The 5-point Likert scale is used for assessing each item (totally unconformable, unconformable, not very conformable, conformable, and very conformable). The score is ranged of 5-25, in which 5 stands for the lowest feeling of LH. Baseline RAI scores of all patients are segmented into 4 grades, 2 groups under which in middle (score 9-15) are defined as with "normal" LH, the lowest grade (score 5-8) is defined as with "low" LH and the highest grade (score 16-25) is defined as with "high" LH.
Statistical Analysis
SPSS18.0 is used for data analysis and correction of genders, ages of onset and symptom persistent periods. Median is introduced to perform regression determination on the impact of SES on disease prognosis. Among these models, prominent interactions are taken place between LH and genders, thus, all models containing LH where after have been corrected. The models are subject to adjustment in order to fit in other potential confounding factors, such as smoking status, autoantibody state (RF, ACPA) and whether accepted DMARD or steroid treatment before. To further investigate the interactions between genders and LH, model containing LH as disease prognostic indicator is differentiated from gender perspective. p<0.05 is deemed as statistical differences. The ages of onset of patients with low LH and high LH in respective are 60.9 and 52.5 on average which are the maximum and minimum ages in this case. In LH group, female patients take up the lowest ratio of 55.0%. Among the patients with high SES (IMD1), those with high LH are rare (23.7%). But in normal LH group, the proportion of patients with the lowest level of SES (IMD4) is the smallest (8.4%). And smoking patients takes up the highest ratio of 29.8% among the patients with high LH. There seems to be some trends existed between LH and RA met 1987 ACR, namely, the number of patients met the standard takes up the highest ratio in high LH group and the lowest ratio in low LH group. The trend likewise is also observed from ACPA positive patients. In other words, high LH is associated with severe disease marker ( Table 2) .
Results
General Characteristic of Patients
LH General Characteristic of Patients and LH
SES and Disease Prognosis
Patients with the lowest SES (IMD4) have the highest average HAQ and DAS28 scores, implying the threshold effect of SES on disease prognosis. Patients with the two highest grades of SES show a better prognostic status comparing with the patients with the two lowest grades of SES. The average HAQ score of patients with the lowest SES is apparently higher than the patients with high SES (IMD1) (average difference 0.42; 95% confidence interval [95% CI] 0.08, 0.75). Unlike the IMD1 groups, IMD4 groups have the highest DAS28 scores (average difference 0.64; 95% CI 0.14, 1.14). However, the DAS28 score differences between patients with high and low SES are not that apparent (average difference 0.38; 95% CI -0.16, 0.93).
LH and Disease Prognosis
Along with the increase of LH (from low to high), average HAQ and DAS28 scores are significantly rising. At the side of patients with normal LH, the patients with low LH show a apparently lower average HAQ baseline value (average difference -0.39;95% CI -0.69, -0.10), while a notably higher HAQ value is indicated for those with high LH (average difference 1.12; 95%CI 0.82, 1.41). In contrast with the patients with normal LH, the AS28 score of patients with low LH is apparently lower as well (average difference -0.89; 95% CI -1.39, -0.40), and the DAS28 score of patients with high LH is high (average difference 1.23; 95% CI 0.74, 1.72). LH plays more evident impacts on disease prognosis among male patients instead of female.
Impact from LH on Association between SES and Disease Prognosis
LH plays appreciable impacts on the association between SES and disease prognosis in view of the HAQ scores (49% mediation; P =0.04) and DAS28 scores (64% mediation; P =0.04). By integrating LH and SES into one regression model, no statistical difference (P =0.96) is found from the relation between SES and HAQ scores, implying association between LH mediated SES and disease prognosis. Same results are found in DAS28 scores (P =0.31). Thus, it is predicted that in the regression model of the whole group or HAQ score of a gender, the interaction between SES and LH is minor, although such interaction among male patients is approximate to the statistical difference, same as DAS28 score (P=0.06), which indicate the possibly different levels of impacts from LH on SES of male and female patients and disease prognosis, the LH on the whole does not mediate the association between SES and disease prognosis.
Discussion
In the recent incidence of IP patients, SES is in significant correlation with disease prognosis and patients with low SES have worse prognosis than those with high SES. LH is closely related to disease prognosis. Compared with normal LH patients, the HAQ and DAS28 values of patients with high LH are higher, and low LH patients have better prognosis. After the calibration of LH, there is no significant difference between SES and disease prognosis. This is the first domestic research which analyzes LH and SES's association with disease prognosis among IP patients in the recent incidence. All the cases in this group are patients under treatment at the Orthopaedic Surgery of Sichuan Provincial People's Hospital who have early symptoms, so they have underlying diseases of different severity. The duration of average symptoms in this group is only 5 months, as a result, the application of baseline RA standards has limited effectiveness.
The research results are consistent with the previous researches, namely, patients with low SES have worse prognosis than those with high SES [8, 9] . In addition, RA has higher incidence in patients with low SES [10] , which demands that it is necessary to guarantee patients with low SES to accept equivalent health care to other patients. The research results also support the discovery of the association between high LH and poor prognosis in RA patients. A prospective study conducted among over 1,000 patients in the U.S. has found the univariate association of high mortality in high LH and low SES [11] .
Although the working condition of IMD refers to that of "areas" where there are at least 1,000 residents, as mixed residential pattern exists universally in a majority of residential areas in China, overestimation or underestimation of SES in the same area is commonly seen, which is also called "ecological fallacy". The purpose of applying IMD is to improve the methods of SES, such as the Townsend index, so it is not the cause for the difference of SES measuring methods in urban and rural areas. Hence, IMD is a better method for SES research in this area. There are also problems in SES individual level methods, such as income, in that patients are not willing to disclose their incomes. Besides, spouse's income or inheritage are not included in personal income or profession for measuring living standard method, which can cause high SES to low income population. In order to obtain data needed in this research from all patients, we choose IMD instead of profession as the predictive index for SES.
One of the shortages of this research is that the geographic areas of patients under the study are not representative enough. The deprivation level in the research represents the national quartile, explicitly, ~25% patients for each level. However, the proportion is excessively high(38%) in the IMD2 group and insufficient(12%) in the IMD4 group. Another shortage is the directivity of the relationship between LH and disease prognosis cannot be deduced because of the representativeness of the research. Further discussion is needed for LH's influence on subsequent disease prognosis and its role in the relationship between SES and disease prognosis. There could be multi-level mechanism of the association between SES, LH and disease prognosis. Medical care is an accepted cause for the association between SES and poor disease prognosis [12] . All the patients under the study receive treatment in the Grade A Class 3 hospital, so SES cannot affect the opportunities of receiving treatment. However, other SES-related factors, such as the educational level, may benefit patients with higher SES in their communication with doctors [13] . For example, these patients can express their opinions when they consider the treatment schemes inappropriate. Moreover, patients living in poorer areas may be more likely to be affected by negative environmental factors, which will usually have negative effects on health or cause more zoo noses.
The relationship between LH and disease prognosis is more complicated, especially when it comes to the causal relationship. LH has been described as an "attributional pattern" [14] ; patients having "controllable" thoughts may be more positive to improve disease prognosis, for example, by means of losing weight or keeping a healthy lifestyle. This can be found in patients' reflection in HAQ and also measured as a method for helpless body. However, it is reasonable for patients with severe disability and active diseases to feel helpless and upset. Although we cannot discuss it, LH can also have an effect on disease prognosis if patients with high LH do not insist on rational drug use.
SES is a complex index that may have influence on many factors of disease prognosis, such as demographic and genetic factors [15] . This research reminds that in the relationship between the SES and disease prognosis of IP patients, LH is an index for mental or behavioral components. Especially for information providing and goal setting simplification, behaviors may change intervention, namely, beneficial effects may appear among those with low SES in the general population. IP patients can help themselves by means of learning from and implementing their own coping mechanism, and also benefit from the awareness that their actions and behaviors can have positive effects on their health.
